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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The charge collector of the electrochemistry component which is a charge collector for holding the active material of an 
electrochemistry component, and is characterized by consisting of a foil of a beryllium-copper alloy. 

[Claim 2] The metallic element more than a kind chosen from the group which said beryllium-copper alloy becomes from Co and nickel 
beryllium;0.2-2.5% of the weight; 0.1 - 3.0 % of the weight is contained, the remainder is a copper presentation substantially, and the 
tensile strength of said charge collector is 2 70kg/mm. Charge collector of the electrochemistry component according to claim 1 
characterized by being above. 

[Claim 3] The electrochemistry component characterized by having the charge collector which consists of a beryllium-copper alloy, and the 
electrode active material currently held on this charge collector. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] This invention relates to the charge collector of electrochemistry components, such as a rechargeable battery, an 

electric double layer capacitor, and a primary cell, and the electrochemistry component equipped with this. 

[0002] 

[Description of the Prior Art] Most rechargeable batteries by which the current activity is earned out are a lead accumulator or a nickel- 
cadmium battery. Furthermore, various rechargeable batteries are developed by the needs which ask for the outstanding rechargeable 
battery, and the power source of a cordless device, an electric vehicle, the power source for memory backup, the power source for 
stationary energy storage, the power source for satellites, etc. can be considered by them. Moreover, the electric vehicle which does not 
emit current and harmful exhaust gas is boiled comparatively, and the big cell of a power quantity to be stored is called for from the 
application which needs big power. • 
[0003] Among these, the rechargeable lithium-ion battery and especially the electric double layer capacitor attract attention. The gestalt ot 
such an electric are recording component has a coin mold, BC eel, a box mold, spiral structure, a laminated structure, a forging roll die, etc. 
For example, the rechargeable lithium-ion battery which used the graphite negative electrode is indicated by the 39-43rd pages (Vol.43, 
No.l) of the "industrial ingredient" January, 1995 issue. The porous membrane separator made from polyethylene which specifically sank 
in the electrolytic solution in the positive-electrode plate processed in the shape of sheet metal and the negative- electrode plate was made to 
intervene, the laminating was carried out, it wound, the cylinder-like winding object was manufactured, and this winding object is held into 
a cylindrical shape-like case. 

[0004] moreover -- an electric double layer capacitor - energy and "resource" Vol.14 No.4 (1993) -- the principle and the actual example 
of a configuration are indicated by the 325-33 1st page "an electric double layer capacitor." According to this, the activated carbon layer 
was formed on aluminium foil, the laminating of the aluminium foil and the separator of a couple was carried out one by one, they were 
wound, the cylindrical shape-like winding object was acquired, and this winding object is held into a cylinder-like case. This whole case is 
sealed with a rubber seal. The polarizable electrode and separator on aluminium foil are made to carry out impregnation of the electrolytic 
solution of an organic system, respectively. 

[0005] The positive-electrode plate of a rechargeable lithium-ion battery and the negative-electrode plate are created by forming the 
electrode layer containing an active substance on a metallic foil, a separator is made to intervene among these, a layered product is 
manufactured, and a winding object is manufactured by making this layered product wind. The electric double layer capacitor is also 
manufactured by the almost same approach. The width of face of this layered product is 50mm, and die length is about 1000-2000mm. And 
although electromotive force is produced with the aforementioned winding object, in order to take out this electromotive force, the 
positive-electrode lead section and the negative-electrode lead section are formed in the end of a winding object, lead wire is connected to 
each lead section, respectively, and positive- electrode lead wire and negative-electrode lead wire are taken out to the exterior of a winding 
object, respectively. In the cylindrical shape-like the rechargeable lithium-ion battery and electric double layer capacitor of a type, it is 
formed so that a positive-electrode terminal and a negative-electrode terminal may project in one flat side side of a case. Each 
aforementioned lead wire is connected to each electrode terminal with which a case corresponds, respectively. 
[0006] 

[Problem(s) to be Solved by the Invention] This type of a rechargeable lithium-ion battery and an electric double layer capacitor are 
supposed that there is little internal resistance and a big output and a big current value can be relatively acquired as compared with the thing 
of other types. However, as a result of this invention person's advancing research, the room of an improvement was left behind at the 
following point. 

[0007] namely, a lithium secondary battery - setting - as a positive-electrode charge collector - aluminium foil - using it - an aluminium 
foil top ~ LiCo02 etc. - positive active material is applied. Moreover, the copper foil of 99.9% of purity was used as a negative-electrode 
charge collector, and negative-electrode active materials, such as an artificial graphite, are applied on copper foil. However, much more 
lightweight-izati'on is required of a lithium cell, and high energy-ization has been required of it recently. That is, improvement in the energy 
density per weight of a cell is demanded. Although this point and copper foil were very good conductors, since the weight as a copper 
element was large, the ratio of the weight of the copper foil charge collector to the weight of the whole electrochemistry component 
became quite large, and there was a limitation in improvement in the energy density per unit weight of a cell. 
[0008] In order to solve this problem, this invention person tried to decrease the thickness of the aforementioned copper foil from 20 
micrometers which is practical use level to 10 micrometers or less. However, although copper foil needed to be rolled round in the shape of 
a roll after making the negative-electrode active material adhere on copper foil at the time of manufacture of a lithium cell, breakage arose 
in copper foil according to the load required for this rolling up. 

[0009] T he technical problem of this invention is raising the energy density per unit weight of an electrochemistry component. 
[0010] 

[Means for Solving the Problem] This invention is a charge collector for holding the active material of an electrochemistry component, and 

relates to the charge collector of the electrochemistry component characterized by consisting of a foil of a beryllium-copper alloy. 

[001 1] Moreover, this invention relates to the electrochemistry component characterized by having the charge collector which consists of a 
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beryllium-copper alloy, and the electrode active material currently held on this charge collector. 

[0012] When this invention person used the foil which consists of a beryllium-copper alloy as a charge collector, even if it made thickness 
of a charge collector small, a charge collector was not damaged at the time of rolling up of a charge collector, and the property as a charge 
collector is extremely excellent, and it became clear that the energy density of a cell also became the case of copper foil and more than an 
EQC. Current collection effectiveness is almost equal and, specifically, moreover, it excelled in the corrosion resistance over the 
electrolytic solution etc. extremely. Consequently, rather than the conventional cell, it checked raising the energy density per unit weight 
remarkably, and dealing in it, and this invention was reached. 
[0013] 

[Embodiment of the Invention] A primary cell, a rechargeable battery, and an electric double layer capacitor are contained in the 
electrochemistry component in this invention. In a suitable mode, in the case of a rechargeable battery and an electric double layer 
capacitor, the first activity member consists of a metallic foil and a positive-electrode barrier layer formed on this, and the second activity 
member becomes it from a beryllium-copper alloy foil and the negative-electrode barrier layer formed on this. It is not limited especially 
about the concrete gestalt of a cell. 

[0014] As a rechargeable battery which can apply this invention, a nickel-cadmium battery, a nickel-iron cell, a nickel-zinc cell, a silver- 
oxide-cadmium cell, a zinc-chlorine cell, a nickel hydoride battery, a lithium secondary battery, a lithium-polymer battery, and a lithium- 
iron- sulfide cell can be mentioned. 

[0015] Especially as a rechargeable battery, an ordinary temperature organic electrolytic-solution mold cell is desirable. As a solute of the 
organic electrolytic solution, LiPF6, LiAsF6, LiC104, LiBF4, LiCF3 S03, LiSCN, 6 fluoride [ phosphoric-acid ] lithium, etc. are used. As 
a solvent of the organic electrolytic solution, dimethyl sulfoxide, ethylene carbonate, propylene carbonate, sulfolane, gamma- butyrolactone, 
gamma- valerolactone, 1, 2-diethoxy ethane, 1, 2-dimethoxyethane, 2-methyl tetrahydrofuran, 1, 3-dioxolane, tetrahydrofuran, 1, and 2- 
dibutoxy ethane etc. is used. As an additive of the organic electrolytic solution, crown ether, a jig lime, THF and DMF, a decalin, paraffin, 
hexadecane, etc. can be illustrated. Although the matter well-known also as a negative electrode can be used, especially a graphite thru/or 
carbon is desirable and the high natural graphite and mesophase microsphere of a degree of graphitization are desirable. 
[0016] As construction material of a separator, polyethylene and polypropylene are desirable. 

[0017] In an electric double layer capacitor, the slurry which mixed the activated carbon, binder, and solvent which were pulverized is 
applied on a metallic foil, this spreading layer is dried, and an active substance layer is formed. Polyvinyl alcohol and a carboxymethyl 
cellulose can be illustrated as this binder, and water can be illustrated as a solvent. 

[0018] The metallic element more than a kind chosen from the group which especially the suitable presentation of a beryllium-copper alloy 
becomes from Co and nickel beryllium;0 .2-2.5% of the weight; 0.1 - 3.0 % of the weight is contained, and the remainder is a copper 
presentation substantially. Although beryllium is an element useful to improvement in tractive characteristics, the addition effectiveness 
becomes remarkable by making a content into 0.2 % of the weight or more. On the other hand, as compared with the case where a pure 
copper is used for a negative-electrode charge collector, an equivalent electrical property and an equivalent life are securable by making the 
content of beryllium into 2.5 or less % of the weight. Furthermore, processing to a foil also becomes easy and, also economically, can 
control lifting of cost. 

[0019] Respectively, copper and nickel generate cobalt BERIRAITO and nickel BERIRAITO, and are effective in improvement in a 
hauling property. However, the addition effectiveness becomes remarkable by making these contents into 0.1 % of the weight or more. 
Moreover, by considering as 3.0 or less % of the weight, survival of the copper of the excessive amount which is not connected with 
beryllium and nickel can be controlled, and inhibition of the workability of the foil by superfluous copper and nickel can also be prevented. 
Moreover, it is the tensile strength of a charge collector 70kg/mm 2 Considering as the above is desirable. 
[0020] 

[Example] Hereafter, a still more concrete experimental result is described. 
[The example of this invention] 

(Prototype of a large-sized rechargeable lithium-ion battery) The rechargeable lithium-ion battery 1 as roughly shown in drawing 1 was 
made as an experiment. LiCo02 of 10 micrometers of mean diameters To the particle (positive active material), suitable amount addition 
was carried out to acetylene black (electric conduction material) and Pori fluoride BUNIRIDEN (binder), the normal-2-methyl-pyrrolidone 
(NMP, solvent) was kneaded with them, and the positive-electrode paste was manufactured. The positive-electrode activity member 7 was 
created by carrying out a coat and drying this positive-electrode paste to both sides of the charge collector 5 which consists of aluminium 
foil with a width of face [ of 20cm ], and a thickness of 20 micrometers, so that width of face may be set to 18cm, respectively. The 
positive-electrode active substance layer 6 is formed in the overall length over the edge of a charge collector 5, respectively. The exposed 
region 16 of a metallic foil where the positive-electrode active substance layer 6 does not exist is established in one edge side of this charge 
collector 5. 

[0021] Like the above, to the artificial -graphite particle (negative-electrode active material) of 10 micrometers of mean diameters, suitable 
amount addition was carried out to Pori fluoride BUNIRIDEN (binder), the normal -2-methyl -pyrrolidone (NMP, solvent) was kneaded 
with it, and the negative- electrode paste was manufactured. The negative-electrode activity member 4 was created by carrying out a coat 
and drying this negative- electrode paste to both sides of the charge collector 2 which consists of a beryllium-copper alloy foil with a width 
of face [ of 20cm ], and a thickness of 9 micrometers, so that width of face may be set to 18cm, respectively, 

[0022] Here, the alloy presentations of a beryllium-copper alloy were 0.42 % of the weight of beryllium, 1.86 % of the weight of nickel, 
and remainder copper. Each negative-electrode active substance layer 3 is formed in the overall length over the edge of a charge collector 
2, respectively. The exposed region 15 of the alloy foil with which the negative-electrode active substance layer 3 does not exist is 
established in one edge side of a charge collector 2. 

[0023] The separator 9 is also carrying out the long and slender tape configuration. In this example, the micro porous separator 9 with a 
width of face [ of 20cm ] and a thickness of 25 micrometers which consists of polypropylene and polyethylene was used. As shown in 
drawing 1 , the laminating of the positive -electrode activity member 7, the negative-electrode activity member 4, and the separator 9 was 
carried out one by one, and the layered product was manufactured. Subsequently, as it was typically shown in drawing 1 , this layered 
product was twisted around the surroundings of a core material 8 one by one ? and the winding object 18 was formed. In this condition, the 
edge 16 of the positive -electrode activity member 7 projected from the winding object 18, and the edge 15 of the negative-electrode activity 
member 4 projected from the winding object 18. The die length of this projection part was set to 5mm, respectively. 
[0024] This winding object 18 was held in the case 10 made from polypropylene, and, subsequently the vacuum deairing of the inside of a 
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case was carried out. It is o ^.- W n\ T iPF£ t„ 1 1 „f^u^i, nhtninr ^ bv carrying out [ diethyl carbonate / (DEC) / ethylene carbonate (EC), 1 
volume mixing. salt was dissolyfifl, thf; H""+ m] y f ^ ^i,,t^n ™Q P ..fWi.rf»fl fln ri this ele ctrolytic solution was po ured in into the ' 
case. Subsequently, the electrode plate 12 made from aluminum was contacted in the positive-electrode side edge section of the winding 
object 18, and the copper electrode plate 1 1 was contacted in the negative-electrode side edge section of the winding object 18. 
[0025] In this way, the weight except the case and electrode plate of a cell which were obtained was 625g, and the dimension was 210mm 
in the diameter of 47mm, and die length. Moreover, the weight of each part material was as follows. 
0026] 

A table 1] 





1 9 5 g 


7 )\> S — O L m 


3 7 g 


assist 


1 3 5 g 




5 4 g 




2 2 g 


nmm. 


1 8 2 g 




6 2 5 g 



[0027] Measurement of cell capacity used the constant current power supply, current strength set the time of charge and discharge to about 
4A, charge was performed to 4.2V, and discharge went to 2.5V. The value of a two-cycle eye was adopted as a capacity of a cell. 
Consequently, cell capacity was 18.5Ah(s) and the average electrical potential difference was 3.7V. The calculation value of the amount of 
energy of a cell is set to 68 Whs. Therefore, the energy density per unit weight of the obtained cell became 109 Wli/kg, and the volume 
energy density became 187 Wh/L. 

[0028] [Example 1 of a comparison] The rechargeable lithium-ion battery of the gestalt typically shown in drawing 1 was manufactured 
like the above-mentioned example of this invention. However, copper foil (99.9% or more of purity) with a width of face [ of 20cm ] and a 
thickness of 20 micrometers was adopted as a negative-electrode charge collector. In addition, the measuring method of the used each part 
material, a manufacture process, and cell capacity presupposed that it is completely the same as that of the above-mentioned example of 
this invention. 

[0029] In this way, the weight except the case and electrode plate of a cell which were obtained was 692g, and the dimension was 210mm 
in the diameter of 48mm, and die length. Moreover, the weight of each part material was as follows. 



[0030] 
A table 21 




1 9 4 g 


T to I - * A JS 


3 7 g 




1 3 6 g 




1 2 0 g 




2 2 g 




1 8 3 g 




6 9 2 g 



[0031] The cell capacity of this cell was 18.0Ah(s), and the average electrical potential difference was 3.7V. The calculation value of the 
amount of energy of a cell is set to 67 Whs. Therefore, the energy density per unit weight of the obtained cell became 97 Wh/kg, and the 
volume energy density became 176 Wh/L. 

[0032] As these results showed, in the example of this invention, compared with the example of a comparison, the weight energy density 
improved 12% and it turned out that a volume energy density improves 6%. 

[0033] [Example 2 of a comparison] The rechargeable lithium-ion battery of the gestalt typically shown in drawing 1 was manufactured 
like the above-mentioned example of this invention. However, copper foil (99.9% or more of purity) with a width of face [ of 20cm ] and a 
thickness of 10 micrometers was adopted as a negative-electrode charge collector. In addition, the measuring method of the used each part 
material, a manufacture process, and cell capacity presupposed that it is completely the same as that of the above-mentioned example of 
this invention. 

[0034] Consequently, when twisting the layered product of a forward negative electrode around the surroundings of a core material, the foil 
was damaged for fluctuation of the tension generated in a foil. It thought because the tensile strength of a pure copper is lower than a 
beryllium-copper-alloy foil. 
[0035] 

[Effect of the Invention] As stated above, according to this invention, per unit weight of an electrochemistry component and the energy 
density per unit volume can be raised. Moreover, the conventional electrochemistry component and the engine performance more than 
equivalent can be obtained also about corrosion resistance, endurance, and the capacity of a cell. 
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[Translation done.] 
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